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(57)Abstract: 

PURPOSE: To lower the reflectivity of joint parts of 
optical parts, such as combined lenses and filters, 
formed by joining transparent base materials consisting 
of glass materials, plastic materials, etc. 
CONSTITUTION: The surface of the first transparent 
base material 1 1 is provided with ^2 layers of first 
antireflection coating layers 16. The first transparent 
base material 1 1 and the second transparent base 
material 15 are joined by using an adhesive 14 having a 
difference in the refractive index within 0.1 from the 
second transpatent base material 15. The surface of the 
first transparent base material 21 is provided with £2 
layers of the first antireflection coating layers 22, 23 and 
the surface of the second transparent base material 27 is 

provided with S1 layers of the second antireflection coating layers 25, 26. The first 
antireflection coating layers 22, 23 and the second antireflection coating layers 25, 26 are 
joined by the adhesive 24. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] The invention in this application relates to optics which come to join the 
transparence base material which consists of glass material, plastics material, etc., such as a cemented 
lens and a filter. 
[0002] 

[Description of the Prior Art] In recent years, it is observed for the miniaturization of equipment and the 
improvement in an optical property in the optical system using the glass material of a high refractive 
index. However, when joining the lens or filter which consists of such glass material, adhesives were 
used in many cases, consequently there was a problem that the reflection factor of a joint became high. 
That is, the problem which a ghost image generates in light-receiving images, such as a still camera and 
a video camera, according to the fall of the image quantity of light by decline in light transmittance and 
generating of the stray light in optical system arose. 

[0003] The approach of carrying out 1 stratification of the layer which consists of an ingredient which 
has the middle refractive index of the refractive index of glass and the refractive index of adhesives in 
one [ at least ] glass adhesion side when pasting glass material to JP,2-27301,A as a measure for this 
problem is indicated. However, the ingredient suitable for such conditions was easily difficult to get, and 
reduction of a as desired reflection factor was actually difficult. 
[0004] 

[Problem(s) to be Solved by the Invention] The invention in this application makes it a technical 
problem to reduce the reflection factor of a joint in view of the above-mentioned problem in optics 
which come to join the transparence base material which consists of glass material, plastics material, 
etc., such as a cemented lens and a filter. 

[0005] Consequently, while being able to prevent the fall of the image quantity of light which passes a 
joint, the stray light generated within the optical system which comes to use said optic can prevent that 
reflect by the joint and a light sensing portion irradiates, and can reduce a ghost image. 
[0006] Furthermore, in the optical lens for video cameras, while preventing stray light generating of the 
light wave length field where the sensibility of a CCD photo sensor is high, in order to prevent the green 
or the red image which is conspicuous as a ghost image, the reflection factor of a lens joint is set up to 
0.2% or less by 500mmicro-650mmicro. 
[0007] 

[Means for Solving the Problem] The above-mentioned technical problem prepares the 1st acid-resisting 
coat layer more than two-layer in the field of the 1st transparence base material in the invention in this 
application. The optic characterized by the difference of a refractive index joining said 1st transparence 
base material and said 2nd transparence base material to the 2nd transparence base material with said 
adhesives using less than 0.1 adhesives, Or the 1st acid-resisting coat layer more than two-layer is 
prepared in the field of the 1st transparence base material. The 2nd one or more-layer acid-resisting coat 
layer is prepared in the field of the 2nd transparence base material, and the optic characterized by joining 



http : //www4 . ipdl . inpit. go j p/cgi -bin/tran_web_cgi_ejj e 



5/8/2007 



JP,07-225301,A [DETAILED DESCRIPTION] 



Page 2 of 7 



said 1st acid-resisting coat layer and said 2nd acid-resisting coat layer with adhesives is solved more. 
[0008] 

[Example] The example of the invention in this application is explained to a detail based on drawing 1 
thru/or drawing 1 1 . 

[0009] [An example 1, an example 2, an example 3, and example 4] Drawing 1 is the sectional view of 
the optic in the 1st example thru/or 4th example of the invention in this application. In this drawing, 12 
and the acid-resisting coat which consists of 13 the 2nd layer are formed in the 1st glass material 1 1 the 
1st layer, and it is joined to the 2nd glass material 15 by adhesives 14. the glass material 1 1 - the glass 
material of a high refractive index of refractive indexes 1.70-1.85 - it is ~ the 1st of an acid-resisting 
coat — layer 12 — the low refractive-index ingredient of refractive indexes 1.38-1.62 ~ using - an acid- 
resisting coat - the 2nd layer of the high refractive-index ingredient of refractive indexes 1.95-2.10 was 
used for 13. adhesives 14 — the electrochemistry company make of a refractive index 1.5 - the light 
hardening resin which consists of hard rock 1030K, Norland Norland 65 of a refractive index 1.5, or 
HV2 made from ADERU of a refractive index 1.6 was used. Moreover, in order to measure the 
reflection factor of a joint 16, the glass material 15 reduced the reflection factor of a joint 17 using BaSF 
which has BK-7 which have the refractive index 1.51 equivalent to the refractive index of adhesives 14, 
or a refractive index 1.62. 

[0010] In connection with the material change of the glass material 1 1, the 1st layer of acid-resisting 
coats is 12 and the example which changed 13 [ layer / 2nd ], and the 1st example thru/or 4th example 
shows the detailed sample configuration in Table 1 and 2. 
[0011] 
[Table 1] 
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[0012] 
[Table 2] 
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[0013] Moreover, the light reflex property of these examples is shown in drawin g 2 thru/or drawing 6 as 
compared with the example of a comparison without an acid-resisting coat. 

[0014] By the above result, 0.2% or less of reflection factors was obtained in wavelength 500mmicro- 
650mmicro. moreover, a refractive index and optical thickness — under fluctuation of **0.5% of each — 
also setting — abbreviation — equivalent effectiveness was acquired. Therefore, when it uses as a 
junction optical lens of a still camera or a video camera, a ghost's generating has been improved more 
sharply than the example of a comparison without an acid-resisting coat. 

[0015] Especially, the reflection factor of the 500-600nm of the highest sensibility wavelength fields of 
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a CCD television sensor became 0.2%, and the good result was obtained to ghost prevention. Big 
effectiveness was acquired when the reflection factor minimum wavelength was especially set to 520nm 
or more 600nm or less. 

[0016] In addition, an acid-resisting coat may use for Table 1 and 2 the oxide which consists of titanium 
oxide, cerium oxide, tantalum oxide, a zinc oxide, silicon oxide, or yttrium oxide as the 2nd layer using 
any one kind of ingredient in the fluoride which consists of lithium fluoride or cerous fluoride as the 1st 
layer, or the oxide which consists of lanthanum oxide in addition to the ingredient of a publication. 
Moreover, two or more kinds of mixture with the ingredient of a publication may be used for an above- 
mentioned ingredient and above-mentioned Table 1 and 2. 

[0017] [Example 5] Drawing 7 is the sectional view of the optic in the example 5 of the invention in this 
application. In this drawing, it is joined to the 2nd glass material 27 in which 22 and the acid-resisting 
coat which consists of 23 the 2nd layer were formed in the 1st glass material 21 the 1st layer, and 25 and 
the acid-resisting coat which consists of 26 the 2nd layer were formed the 1st layer by adhesives 24. In 
this example, LaK14 whose SFLphi3 which are the glass material of a high refractive index of a 
refractive index 1.86 are the glass material of a high refractive index of a refractive index 1.70 at the 
glass material 27 is used for the glass material 21. an acid-resisting coat - a low refractive-index 
ingredient uses the 1st layer for 22 and 25 ~ having ~ an acid-resisting coat — the 2nd layer of a high 
refractive-index ingredient is used for 23 and 26. This detail is shown in Table 3. 
[0018] 

Table 3] t 
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[0019] In addition, the acid-resisting coat was created with the vacuum deposition method which carries 
out minute amount installation of the oxygen gas at the time of vacuum evaporationo, and carries out 
fixed maintenance between degree of vacuum 0.9 - 4xlO-4Torr(s). 

[0020] Moreover, adhesives 14 used the ultraviolet-rays hardening resin of a refractive index 1.5. 
[0021] The light reflex property of the example 5 of the above conditions and the example 5 of a 
comparison which does not give an acid-resisting coat is shown in drawing 8 . 

[0022] Also in this case, the light reflex property sharply better than the example 5 of a comparison was 
acquired. 

[0023] [Example 6] D rawing 9 is the sectional view of the optic in the example 6 of the invention in this 
application. In this drawing, homogeneity spreading of the adhesives (HV2 made from ADERU) 32 of 
the photo-setting resin of a refractive index 1.63 is carried out by spinner spreading, the 1st glass 
material 31 and the 2nd glass material 33 of a high refractive index were stiffened, it pasted up, and the 
rate property of a light reflex shown in drawing 1 1 was measured. 

[0024] In the example 6-1, the example 6-2 used LaK14 of a refractive index 1.70 as glass material 33, 
using SFLphi3 of a refractive index 1.86 as glass material 33. Moreover, in order to measure the 
reflection factor of the plane of composition of the glass material 33 and adhesives 32, the reflected light 
of the plane of composition of the glass material 31 and adhesives 32 was reduced using BaSFl 
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(refractive-index nd^l.626) which has a refractive index near the refractive index of adhesives 32 to the 
glass material 3 1 . 

[0025] By the above measurement result, as for the example 6-1, 0.8% or less of reflection factor was 
obtained in the visible region, and, as for the example 6-2, 0.1% or less of reflection factor was obtained. 
Therefore, when joining SFLphi3 or LaK14 to other glass material, as for effectiveness, it is large to the 
reflection factor reduction by the joint to use refractive-index about 1.63 resin as adhesives. Especially, 
in the example 6-2, the reflection factor in a visible region was reduced sharply, and 0.1% or less of 
reflection factor was obtained on the wavelength of 500-650nm. 

[0026] The data which measured the reflection factor of the plane of composition of the glass material 
33 and adhesives 32 with the same configuration as drawing 9 as an example 6-3 are shown in Table 4 
and 5. 



[0027] 
Table 4] 
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[0028] 
Table 5] 
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[0029] When joining glass material using Norland 65 adhesives from Table 4, in order to make the rate 
of a light reflex of the plane of composition of the glass material 33 and adhesives 32 (wavelength of 
550nm) 0.1% or less, it is desirable to make the difference of the refractive index of the glass material 
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33 and adhesives 32 or less into 0.1. Moreover, when using HV-2 adhesives from Table 5, it turns out 
similarly that it is desirable to make the difference of the refractive index of the glass material 33 and 
adhesives 32 or less into 0.1. The example 6-2 of a comparison and 6-3 show that a reflection factor 
exceeds 0.1%, when the difference of a refractive index exceeds 0.1. 

[0030] Moreover, it is required for prevention of the ghost image in video camera optical system etc. to 
join the glass material of two sheets with adhesives, and to make the reflection factor in the whole joint 
below into 0.2 %. Therefore, 1/2 or less of the reflection factor of the whole joint, i.e., 0.1%, is desired, 
and, as for the reflection factor of the interface of glass material and adhesives, as for the difference of 
the refractive index of glass material and adhesives, 0.1 or less are then desirable like the above- 
mentioned. 

[0031] [example 7" drawing 10 is the sectional view of the optic in the example 7 of the invention in this 
application. In this drawing, 42 and the acid-resisting coat which consists of 43 the 2nd layer are formed 
in the 1st glass material 41 the 1st layer, and it is joined to the 2nd glass material 45 by adhesives 44. the 
glass material 41 — SFLphi3 of a refractive index 1.86 — it is — an acid-resisting coat — the 1st layer of 
the diacid-ized silicon of a refractive index 1.46**0.01 and the optical thickness 0.0631ambda0 is used 
for 42, and the 2nd layer of the titanic-acid zirconium of a refractive index 1.95**0.01 and the optical 
thickness 0.0611ambda0 is used for 43. Adhesives 44 used the adhesives (HV2 made from ADERU) of 
the photo-setting resin of a refractive index 1.63. in addition, an acid-resisting coat — the 1st layer of the 
aluminum oxide of a refractive index 1.62**0.01 and the optical thickness 0.0971ambda0 may be used 
for 42, and the 2nd layer of the titanic-acid zirconium of a refractive index 1.95**0.02 and the optical 
thickness 0.0561ambda0 may be used for 43. Moreover, LaK14 of a refractive index 1.70 was used for 
the glass material 45. 

[0032] Based on this condition, the rate property of a light reflex shown in drawing 1 1 was measured. In 
addition, the example 6-1 of a comparison is an example which does not carry out an acid-resisting coat. 

[0033] Consequently, as the example 6-2 showed, even if it excluded the coat layer of the plane of 
composition of the glass material 45 by using the resin of a high refractive index, the reflection factor 
became low and reduction of the reflection factor near an example 5 was attained. 
[0034] 

[Effect of the Invention] According to the invention in this application, the reflection factor of a joint 
can be reduced in optics which come to join the transparence base material which consists of glass 
material, plastics material, etc., such as a cemented lens and a filter. 

[0035] Consequently, while being able to prevent the fall of the image quantity of light which passes a 
joint, it can prevent that the stray light generated within the optical system which comes to use said optic 
reflects by the joint, and is irradiated by the light sensing portion, and the ghost image who reduces 
image quality can be reduced. 

[0036] Furthermore, in the optical lens for video cameras, while preventing stray light generating of the 
light wave length field where the sensibility of a CCD photo sensor is high, in order to prevent the green 
or the red image which is conspicuous as a ghost image, the reflection factor of a lens joint can be set up 
to 0.2% or less by 500mmicro-650mmicro. 

[Translation done.] 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 # **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The optic characterized by having prepared the 1st acid-resisting coat layer more than two- 
layer in the field of the 1st transparence base material, and the difference of a refractive index joining 
said 1 st transparence base material and said 2nd transparence base material to the 2nd transparence base 
material with said adhesives using less than 0.1 adhesives. 

[Claim 2] The optic characterized by having prepared the 1 st acid-resisting coat layer more than two- 
layer in the field of the 1 st transparence base material, having prepared the 2nd one or more-layer acid- 
resisting coat layer in the field of the 2nd transparence base material, and joining said 1st acid-resisting 
coat layer and said 2nd acid-resisting coat layer with adhesives. 

[Claim 3] Form said transparence base material in glass material, and said 1st acid-resisting coat layer or 
said 2nd acid-resisting coat layer is based on said glass material. The fluoride which becomes the 1st 
layer from magnesium fluoride, lithium fluoride, or cerous fluoride, Or any one kind of ingredient in the 
oxide which consists of silicon oxide, a lanthanum trioxide, or an aluminum oxide, Two or more kinds 
of charges of an admixture are used. To the 2nd layer Or a titanic-acid zirconium, A zirconium dioxide, 
titanium oxide, cerium oxide, an oxidation hafnium, tantalum oxide, The optic according to claim 1 or 2 
characterized by using any one kind of ingredient in the oxide which consists of oxidization 
PURASEOJIUMU, a zinc oxide, silicon oxide, or yttrium oxide, or two or more kinds of charges of an 
admixture. 

[Claim 4] The optic according to claim 3 characterized by satisfying the following conditions in said 1st 
acid-resisting coat layer or said 2nd acid-resisting coat layer when the refractive index of 1.70 thru/or 
1.86, and said adhesives is set up for the refractive index of said glass material with 1.40 thru/or 1.60. 
1.38<= — refractive-index [ of the 1st layer ] <=1.620.0631ambda0<= - optical thickness [ of the 1st 
layer ] <=0.1751ambda01.95<= - refractive-index [ of the 2nd layer ] <=2.100.0201ambda0<= - optical 
thickness <=0.0701ambda0, however the wavelength [claim 5] of the minimum value of a 
lambdaO:reflection factor of the 2nd layer The optic according to claim 4 characterized by using 
magnesium fluoride for the 1 st layer of said 1 st acid-resisting coat layer or said 2nd acid-resisting coat 
layer, using a titanic-acid zirconium for the 2nd layer, and satisfying the following conditions when the 
refractive index of 1.81 thru/or 1.86, and said adhesives is set up for the refractive index of said glass 
material with 1 .46 thru/or 1 .52. 

0.06861ambda0<= - optical thickness [ of the 1st layer ] <=0.0851ambda00.06001ambda0<= - optical 
thickness <=0.0701ambda0, however the wavelength [claim 6] of the minimum value of a 
lambdaO reflection factor of the 2nd layer Optical thickness to the 1st layer of said 1st acid-resisting coat 
layer or said 2nd acid-resisting coat layer the magnesium fluoride of 0.0691ambda0 The refractive index 
to which optical thickness used the titanic-acid zirconium of 0.0691ambda0 for the 2nd layer 1.86 glass 
material, Optical thickness to the 1 st layer of said acid-resisting coat layers the magnesium fluoride of 
0.071ambda0 An optic given in any 1 term of claims 2-5 to which the refractive index to which optical 
thickness used the titanic-acid zirconium of 0.0451ambda0 for the 2nd layer is characterized by a 
refractive index joining the glass material of 1.70 with the adhesives of 1.50. 
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[Claim 7] An optic given in any 1 term of claims 1-6 characterized by making wavelength of the 
minimal value of the reflection factor of said 1st acid-resisting coat layer or said 2nd acid-resisting coat 
layer more than 520mmicro. 



[Translation done.] 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the sectional view of the optic in the 1st example thru/or 4th example of the invention 
in this application. 

[Drawing 2] It is the light reflex property Fig. of the 1st example. 
[Drawing 3] It is the light reflex property Fig. of the 2nd example. 
[Drawing 4] It is the light reflex property Fig. of the 2nd example. 
[Drawing 5] It is the light reflex property Fig. of the 3rd example. 
[Drawing 6] It is the light reflex property Fig. of the 4th example. 

[Drawing 7] It is the sectional view of the optic in the 5th example of the invention in this application. 
[Drawing 8] It is the light reflex property Fig. of the 5th example. 

[Drawing 9] It is the sectional view of the optic in the 6th example of the invention in this application. 
[Drawing 10] It is the sectional view of the optic in the 7th example of the invention in this application. 
[Drawing 11] It is the light reflex property Fig. of the 6th example and the 7th example. 
[Description of Notations] 

1 1, 15, 21, 27, 31, 33, 41, 45 Glass material 

12, 22, 25, 42 The 1st layer 
13,23,26, 43 The 2nd layer 
14, 24,32, 44 Adhesives 



[Translation done.] 



http://www4.ipdl.inpit.go.jp/cgi-bin/tran_web_cgi_ejje 



5/8/2007 



JP.07-225301.A [DRAWINGS] 



Page 1 of 3 



* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DRAWINGS 



[Drawing 1] 

11 12 13 14 T5 




[Drawing 2] 



S 



400 



JtKfll 



• X*ff 1 - JL~ 1-3 Qo-500 a aO 

- nnm \ - i ~ j - 3 a o - 5 2 0 n «o 




** CnrrD 



700 



[Drawing 3] 

2l 



^nnm2- 1-2-4 <ip-5 20«i«) 
^ y ^ *xti 2 - 1-2-4 Oo-soottm) 




[Drawing 4] 



http : //www4 . ipdl . inpit . go j p/cgi -bin/tran_web_cgi_ej j e 



5/8/2007 



JP,07-225301,A [DRAWINGS] 



Page 2 of 3 



5 




9UMI2-5 Uo=-5G0nn») 



[Drawing 5] 




700 



[Drawing 6] 



X 

* 



X*«4 - 1 . 4 -2 (Jo- 5 0 0am) 

4 - 1 . 4-2 O«>- 5 2 0 nm) 



400 



15" 



700 



[Drawing 71 

1 j?Jtci 





[Drawin g 9] 



http://www4.ipdl.inpit.gojp/cgi-bin/tran_web_cgi__ejje 



5/8/2007 



JP,07-225301,A [DRAWINGS] 



Page 3 of 3 




[Drawing 8] 



& 



'AM* 5 



CH 

400 



.z 



900 I €00 



700 



[Drawing 10] 

4! 42 43 44 




[Drawing 11] 

21 



X 

s 



_ 



400 



"ISo ~ 600 

tfc* Com) 



700 



[Translation done.] 



http://www4.ipdl.inpit.go.jp/cgi-bin/tran_web_cgi_ejje 



5/8/2007 



<19)B*H#tt/f (JP) (12) H It £r # (A) <11><WWMK»»9 

#W¥7 - 225301 

(43)&H!B ¥fi&7*P(1995)8fl22B 



/C 1 N T J. y*i 6 

CbUIntCL 




T7 t 


UUTP <*i> BH/71 


r> n O O 1/11 












r A O D 


1 / 1ft A 










/oi \ runmir n 




f 71 ^ Hfffi A 


000001270 










(22)ffiKB 


3P«6^(1994)2^14B 




jwctraMt Ksssra i tbzs« 2 * 






(72)*W# 
























(72)»W# 










jtosaRA^? 1 *s;iiir297o»ifia=*«cic 














(72)*Wt 










3Be»A^ms;m»r297o*i63-*«cic 











(54) 3t^»* 



(57) [35ft] 

w**tomuiwwjio»2<oR»tB*it3- vm*iSL 
it, »i<oR*nwiL=i-h«t»2o J g:iti»ih='-b* 




-1- 



Riti»jh3-ni*K*t, * 2 oais*** 

5W. mrto*3tsij*fflv\ mum 1 osw^wtijse 

* 2 ?> an!***- t *sirse*«ffl t- Tg-g- l ?t i t 

[«f**2] *ioaw»«oii^2«jjii±o»io 

JiO»2<0Ritl»Jh3- J»»*Kt1\ Htrffi* 1 <75R*fK 
it^- b*t«rI2*2 0RMI»iiin- b*£«*$iji:T 

iw^3] wi^wawfcWf-ttK-nBjsu iris 
-h» ***kl-c, 1111:7^ 

Ar$.-tr*.frh%i mtm<r> + «wm> 1 

*L<J±2^WHJei±0«-fr#fl-*fflv», £2« 

stfb-t'j ^a, BMt/N7-«>A, wtftf>ffi<, m. 
*k ^ l < (* 2 nm\:\±.<r>®.&ttPr*m^tz z t urn 

[»*JSi4] *IB«T-»^JIMr**1.707!rSl.86, ffi 

* 1 ORJtRfiha - Mi* L < tiUirlBfc 2 OKJt^jhn 

*3KSB«^3fc^*Bn a Po 

1 . 38s*ff$ 1 *<Djfflff^^1. 62 

0. 063 A o Si* 1 V eO*^H£)¥s*0. 1 75 A o 

1 .95£# 2 «<7>JSi>f5fSs;2. 10 

0.020Ao^*2«03fc^»PP^0.070A o 

lau ao : jR*fr^o*/M£<£>?&£ 

[Mf**5] ^IE5e^-*tOJS«f**1.817!;Ml.86. llfr 
B»3» W O ««f * 1 1 . 46»M1 . 52 k »56 U t * x »C 

* 1 <0R»|»jk3- hJi^t < l±itrE»2 OR*rR?ih3 
-H^*ltC77ft-7nyfAS:, *2«Kf-* 

0. 0686 A o ^* 1 J|O%4tjRJV£0. 085 A o 
0. 0600 A o 2 «O^)RI*^0. 070 A o 

<1L. A o : R#^<7>*/.Mt<Dj£;ft 

fB»2 0RS*HfJh3- h«O*l*ir^Bi*^0.069 
Ao077ft-7^->^At, * 2 « (C3t#BD|[#0.O69 

t > «riBR*naf jt n - h « i m iz^mmm. 

07Ao(07-yft:-7r^v-7A^ > »2«lC^«DP^«0.0 
45 A o ? >Sv )V a =. 9 A v»fcjB*fSp**1.70<0 



(2) # B¥ 7-2 2 5 3 0 1 

2 

»fc i-^>BI**2 - 5 e>m*ifr 1 JHciB«0^a D D po 
[W**7] «riB#10RWI?*iJi3- h*^L<(±«f 
K*2 0K#tl»it=r- h»OR*WSO*/|HiO«[ftSr52 

1 3HUB*0 j6*»So 
[0 0 0 1] 

[S«-kof!lfll#lH 3f:«5§^t±> «W^-/57f? 
[0 0 0 21 

[0 0 0 3] Z<DHim<Dl(mt LT, #BB¥2-27301-^ 
[0 0 0 4] 

[l&W**»*L«k^ t1--5»l»a] *Iif&9!l±. ±BBOpg 

[0 0 0 5] i<7)^*> «^*ji«1-^ft**<0©T 
^P*it-e§^»i:*t-. t!TlB^ffl5n?i«:fflv^T^^*^* 

[0 0 0 6] ^E^^ lfr**->«9ffl**V>XKfiV» 
40 t, CCD§*t>t- OtfftO*Vi*«***«>«# 

J±#-fe«*Rflhi-*>tie)lC, V>X«^-SCOR*J-^ : Sr50 
0m a< -650m ^ t?0. 2%&T t-K^-f -5. » 
[0 0 0 7] 

tt*, *i<o^»*rowic2»je).±o*i<7)RJitiwit 

3-Mi5rK:lt. *2<D«9J**J-t«^WM* t 0.m 
l*IO«JifliJ^fflv^ «rtB»loai«3fe*ti:«riB#2oa 

so #ffls 0 a n> xtt, * i o&mmtomiz 2 «J^±<^* 1 <0 



-2- 



(3) 



&H¥7-2 2 5 3 0 1 



±O|S2<0BDItl»jh3-h»*»tt, «rlB» 1 ^iRMI* 
Jha- h«tmse»2(7)S*ri?*ihn- Mt*t*Ji:t 

[0 0 0 8] 

[ftttM] *«»«HO*ifc««:H17!rSHllU*^#, 

loo 0 9] humi* &mm2, mmnaRrm* 

«4] Bill, iMB^OJM Wf^WJiSIM OSlit 

1 offi^** 1 1 1- 1± m 1 1 1 m 2 V 1 3^ h & * RttEfr 
jh3-bJWB*S*U »##Jl4tcJ: i)»2<0«!^*j-15t 
«*5*ii, *T-WlU4JB«f*1.70-1.85<OHiJ|B«f^O 
«f#-e*t), RStKfihn- ho»lJil2U(iJBI)f*l. 



70 



)113l-J±ffl*T^1.95~2.10O*S*f^iH-4rfflv i ?to * 
»*|14{CttJB#f*1.50m*'ft*1±«^- KU v *1030 

liI»1.6<7)r-7'MiSHV2 ^<b^*pra*«ffc 

ig^-*t15f±«*#Jl4<OfflW^t|B3*OJB*f*1.51* 
*-r4BK-7XI±JBW*1.62**'t4Ba SFfffl 

[ooio] « ionjt«iAS«4«>iaftMafli?«ii 

*>«JMaiKl*v\ RltWiha- bO^l«12S0 f *2 

lS0 f *2lc^-t o 
[0 0 11] 

[SE1] 





m 

St 








-H 




CO 








-4 




-H 








IS 


IE 


E 


B 


E 


E 


EM. 


IS. 


S3 


lie? 




ts 








•H 


■H 


-H 


-M 


-H 




-H 


-H 


-H 










E 




Us: 


He 


E 


E 


m 


E 


E 


E 




s 




























RE 




to 


-H 


•H 


-H 


■H 


-M 


•H 


-H 


•H 


■H 


■H 








« 

1! 


lis: 


e 


E 


e 


E 


E 


E 


E 


E 


E 




as 




c 
























CO 

£ 


* 


*< 
in 

o 


a 

r< 
lO 

c> 


a 

CO 

o 

<=> 




CO 

o 
o 


a 
CM 

cs 


a 

*< 

O 
<=? 


IT? 

<=> 




CO 

e 


o 


* 

St 


CM 
J$ 




a£2 

II 


y 




1 

n 




-< 




to 

*• II 


1 

n 


AttcM 

^« 


^ II 




CM 

m 






a 

r< 
OO 
O 

<d 


CO 
03 
G? 

d 




m 

CD 




e 
r< 
t — 
oa 

o 


*^ 

Csl 
OO 

o 




"< 

o 
o 


m 
OO 

o 

O 




m 




-^.co 

^7 


.> c; 


.NCO 
1 1 

<l 


_> 

I 

n 


-4 CM 


" # 11 


A3 *«* 


^CO 


I 

n 


>^^co 
^11 






I 
r 
? 


f 
B 


2 H 


^4 
E 




•H 
E 


CM 
CO'" t 

£ll 


-H 
E 


-H 
E 


■H 
53! 


-H 
E 


-4 
E 


■H 
E 








r-H 


CM 


CO 






CM 


CO 

I 


1 




LO 

1 


CO 

1 






— H 

s 


1 

m 
m 
« 


1 

* 

ff 




1 

CM 

m 
m 


1 

CM 

K 

m 

« 


CN* 

« 


CM 

K 


CM 
& 


CM 


CM 

1 * 



-3- 



(4) 

J 



[0 0 12] 
[*2] 



* 






-H 


CO 






as 




H 


En 


s 


m. 


IE 




14- 

ua 




-M 
E 


-H 
E 


CM 
CO 

^7 

CO ^ 


■M 
E 


■H 
B 




*t 

SB 




-H 

e 


■H 
B 


T 

c 


-H 
E 


B 




CO 

■ 


* 

m 


o> 

CO 

<=> 
<=> 




o 
CO 

o 


e 

«~< 

CO 
LO 
CO 

o 






CM 
















IS 


& 

35 


Ai leva 
II 


J 

n 


II 


^ II 


I 

n 


K 


CM 

ne 


St 

« 


e 

o» 

CO 

o 




o 
«■< 
CO 
CO 


o 

o> 








o 




CO 


o 






* 


St 

35 




I 

n 




-4 CM 


I 

n 




IS 


CO 
OO 

i-H 

gll 
fee 


HE 


CM 
OO 

CO' < 

Sil 

CO •» 

-J c 


•H 

HE 


■H 

11°. 






1 






CM 








CO 

c 
m 
« 


CO 

& j 


i 

* 


f 





/o 



20 



30 



1fi¥7-2 2 5 3 0 1 
[0 0 13] w*tfcO*Jg«OjfeR*M*te*R|t 

i*ih n - ho ft ^tt&m t ttm l xm 2 nmm & \zm 

-To 

[0014] £l±0«*U J: 19 , fSftSOOm^ ~650m^ lc 

^SltHriLa- i-O&WUKMJ: 

[0 0 15] CCD$ft-fc>-^-<7)ftje5!S*«ft 
««500-600nB<ORIt^*«0. 2% tioT, =r- X h 
ltKA#fc*r**Wfc 0 KIWfeNftS*520ni 

[0 0 16] £Jd\ K^Rfjhn- M±* 1 $.0^2 tcfE 
*HtUT77ffc'Jf->AfL<tt 

b%zmtto<v#<Qffifrfrium<Dtt®-*my<\ *2* 

2 trRHROttfl-i: <o 2 flttUEH±0«-fr**ffl v>r t J: 
[0017] tmmm 5 ] H7tt, *HI&W<0^M^1 5 

<05B^-#21 U(i*l *225.^ 2 «23rt>f> %2>K%tm± 

3 - h ? *U ®#SIJ24{C <t t) * 1 ■25^y f » 2 m 
26^f>^^R*f|»ili3- h^fifc?tl.7t»2 <0iST#27 

1.86cOi«fflW^O^#-C*-S S F L 0 3 ig^-#27 

|v>f>Wo S#E*lh3- hO»l*22, 25lC{±ig:faff 
WfWUv^lt, RWK*ih3- K7>*2«23, 261C(± 

[0 0 18] 
[*3] 



-4- 



(5) 



If mW- 7-2 2 5 3 0 1 





m i m 22 


9 2 123 










n-1. 38^0.01 


0. 069*0 


n=2. 05±0.01 


0. 069 Ac 




HI 1 W 25 


#2*26 






** » 




n=L 38 ±0. 01 


0.07JU 


n=2. 05±0.01 


O* 045*0 



[0 0 19] SltKriha- Mi«i#i»t=**5!r^ 
*«**AU *^*0.9-4 xlO- 4 TorrcOIBT— jgHt 

[0020] ifc, **ffli4(iJn9&i.so*Hl.**fl: 

[0021] \>x±.<r>tkft<nnnm 5 1 R*n»jt = - l £ 

[0 0 2 2] tt«W5 i »)*«t-A»«* 20 

[oo23] cuiSM 6 ] i9ii, ^m^mommm 6 
*:*tt***»ao»fiiiBi"c**o BBKiw, mi 

<r>%mimmm<ommm (r-f^tt»HV2) 32^* 

[0 0 2 4] *it^l6-ll±lS^W33i: LTJB3r*1.86 



*»«l320JHW*»cav»JBI»f*«:*1-* B a S F 1 (JB 
Wspna =1.626) «^-*f3l!:»#*l32i:0*-& 

[0 0 2 5] fiLhOfflfeNNKCJ: *K vr«««-?«Jfe« 
6 - 1 tt0.8%JSLT«)R«t** , »<bjt, **«6 - 2 l± 
0. 1 %J0LTOSit^ t # f>Jl/; 0 ftot, SFL5I3X 

^fcWfcrwiutWfcfcKfittstL, ^s5oo~6 

[0 0 2 6] 3dfc0IJ 6 - 3 t LT, H 9 t HM****-? 

[0 0 2 7] 
[*4] 







tsmm 


mm® 


R » * tt 

(A=550db) 








mm 




mm 


SBWie-3 


BK-7 


1.52 


;-5>F65 


1.5 


BaLF2 


1.57 


R=a06% 


[§Lfc 


(Hi _h 


n ± 


s ± 


BK-7 


1.52 


R<aoi% 


PLh 




M -t 


H ± 


BK-4 


1.50 


R<0.01% 


ISLh 




tea ± 


H ± 


F&-1 


L47 


R<aoi% 


PI± 


m ±. 


|S| _t 


a ± 


FK03 


1.44 


R<aoi% 




PLt 


m ± 


n ± 


m -t 


SFL03 


1.86 


R-l. \% 


PLfc 


IW -L 


|SJ ± 


s ± 


UK14 


1.70 


R=0.4% 


ISLh 


n ± 


m ± 


pi ± 


SK16 


1.62 


RHX14% 






m ± 


m ± 


BaF4 


1.60 


R-0.1% 



[0 0 2 8] 



-5- 



(6) 



^¥7-2 2 5 3 0 1 



10 











R M ft tt 

U=550nm) 












mm 




BaSFl 


1.626 


HV-2 


1.63 


UK18 


1.73 


R=0. \% 


m ± 


n ± 


PJ ± 


n ± 


LaK14 


1.70 


R=0.04#> 


H ± 


PI -h 


H ± 


n ± 


SK16 


1.62 


R<0.1% 


R ± 


n ± 


& ± 


ra ± 


BaLF2 


1.57 


R<0.1% 


n ± 


n ± 


151 ± 


± 


BaK2 


1.54 


R<ai% 




N J: 


H Jt 


P -h 


a ± 


SFL03 


1.86 


R=0 4% 


n ± 


n i 


H ± 




BK7 


1.52 


R=0. 12^ 


m ± 




H ± 


n ± 


BK4 


1.50 


R-0. 17^ 


n ± 


P i 


m ± 


n ± 


FKl 


1.47 


R-0.27^ 



loo29]«4i >o y > vemmmim^xvH^- 

mm (ifc«550nm) *0.1%JaTK"#-*fcaK««l?#33 
t«»«l32OJH«f*«>llSr0.mT»=i-*i fcri*S* L 
v> 0 *5i<9HV-2«iF#J*ffl^-5>*-B-, 
»-* : f-W33fc«»*32«)JIB«T*Oill*0.mTU-*-fti 
t^Hi Lv^t^*lJ^„ Jfc««6-2RO f 6-3{*JH 
«r*S<DftjW>. 1 1 ttx 4 k § , S»***0. 1 % Sriffix. & - 

[0 0 3 0] Sfc, 2«tO*^-#*iS3lF#J-C»'& > U, « 
^gp£*-eo,s:#H££o.2 %WTCt-5>it^ t*T»* 

tSW^WttSJIfJWkwJBW^oiStt, «fiEOftl<0.l 
JETFtf^St Lv>„ 
[0 0 3 1] C^Jfeflm 01Oi±. *fPf£9§O*ife0!l 7 
Kfctt**^ffl&n a n O»rM0^*£° |BJHm3V»T* 1 <0 
i8T-*t41 \Z it m 1 S42S. rflU 2 «43#> f> * & RWBfrifc. 3 

- b *ms& £ iU «*#J44K J: t) ft 2 0{«T-*t45 1 
SiU> 0 W^!|t4Ui««r*1.860SFL^ 3t?**)^ R 
ItKFJha- hO#l«42U(±JI#r3n.46±0.0K *^JR 
ff0.063Ao<7>2&'ffc->'J 3>»>t,Jl, ft2»i43^t± 
n«&1.9S±0.0K **Rff0.061 AoOf-^ VBE^A-a 

- A v> t, *L& „ «*»J44l±J3#f3n . 63<7)*«Mbtt 

#bs<7>««s>j (r— t/h±«hv2) *m^tz<, fc*3, 

SW-Rrlhn- KO* l«42tcffltlf*1.62±0.01> ft&Wk 
mo. 097 A o (DWtftTfr 5 ^7 -A V\ ft 2 *43i:JE#r 
5£1 . 95±0. 02, %4*1U*0. 056 A o <0f - * V«v * 3 - * 
A£fflV>T*>«tV>„ 5B?-*t45(±, ffl*f^1.70<7)L 

a K 1 4 im^tZo 

[0032] £<o&m~*-^> 0mi*t-*W£# 

[0 0 3 3] iOi£ft> J(5Jffi4ff$0#SII*fflv^ii: 



-e, *Jt«6-2T3j*L.Jfc*H<, 5«^-*t45coS-&ffiO^ 
[0 0 3 4] 

[0 0 3 5] i<0*8*. «#S15?riiifii--?.«**Wli:T 
* Krlh-C ^t*C, ffi?E**SBp D n * ffl X tt Z 3t** 
i*i •cHife't 4 ^**«^-a5-eR*i- L$*«5 K JSHt * it* 

[0 0 3 6] Vr*U* 9ffl*^V>XlCj3V^ 

50 r, c c DS*-t vt-©SR«*v>***«itoa3t 

Om^ -650m// T-0.2%J^T^|S:^-t-* - ttfX** * 0 
[Hlio«*&KW] 

[0 1 ] *m$kw<nn i o**«»s*4 o*tfc«jcfi 

[0 2] *io*ift^o*R*fi|f'ttll'e*4o 
[0 3] *2o*is^'?>*s:*i-!|* , tt0-e*)4c 
[04] m2(n%nm<nftWMm&mxi>z>o 

40 [0 5] USSO^i&^O^RWilf^f^So 

[06] #4<o^;&CTOftR»#140-C*><£>o 

[0 7] ^R^W^SCOHte^J^iSlt^^^nSOif 

[08] m5<n>*nm<r>%i$M®temx'hz>o 

[0 9] ^K^o^eo^tft^^^it^^^p^^lBf 

H0 _ CJb*o 

[010] «»WO*7 0*Efc«U*»t*#*»Ja«> 
jBfW0-C*)*o 

[011] »6<0*it«R0 r *7O|Hfc««>*BaM*tt 

50 0t?**o 



-6- 



(7) m E8¥ 7 -2 2 5 3 0 1 

// 12 
\^<^>m^\ 13, 23, 26, 43 &2« 

11, 15, 21, 27, 31, 33, 41, 45 14, 24, 32, 44 ««F#J 

12, 22, 25, 42 ill 



[HI] [H2] [El 7] 





-7- 



(8) 



# M¥ 7 - 2 2 5 3 0 1 



[0 8] 



[HI 01 



K 
K 



Jfc*#l5 





*ft Cnm) 



[Hill 



6-1 



«1«|Q - 1 



** dm) 



-8- 



